Abstract: Current osteosarcoma chemotherapy is "standard" (doxorubicin, cisplatin, high-dose methotrexate ± ifosfamide-mesna, and etoposide ± mifamurtide), but current regimens have many short-term, medium-term, and long-term side effects. Generally 12-15 cycles of chemotherapy are given in the hospital over 7-10 months. Even in the absence of new research protocols, improvement in quality of life is now possible, with all osteosarcoma chemotherapy agents now being able to be administered in the outpatient setting. Outpatient chemotherapy is not only less expensive, but in the adolescent and young adult population can result in better quality of life for some. In this paper, we share information to help reduce the frequency of hospitalization and review some tools and strategies to facilitate communication when providing outpatient chemotherapy, family-centered care, and information/education. These include antiemetics with both longer-acting 5HT antagonists and aprepitant, outpatient chemotherapy guidelines, and a 5-week editable calendar that is part of our electronic medical record. Sharing information on absolute lymphocyte count recovery is another means of maintaining hope and increasing understanding of the prognosis of osteosarcoma. Finally, this paper shares an advanced directive/palliative care "checklist" of issues for patients and caregivers to consider at end of life, ie, when "cure of cancer is not the answer". In summary, better communication at all stages of osteosarcoma care can help reduce hospitalization, improve quality of life, and maintain hope in the adolescent and young adult population with osteosarcoma.
Introduction
Although it seems like a planned journey with a specific "roadmap" for doctors, physician assistants, and nurses, many families of patients with osteosarcoma consider current therapy to be an odyssey full of unexpected and sometimes unpleasant surprises. Not only is there the possibility of death from cancer, but also fear of disability is very common because local control frequently involves a less-than-perfect surgical option (limb salvage versus amputation). Furthermore, current chemotherapy agents for osteosarcoma (doxorubicin, cisplatin, high-dose methotrexate, ifosfamide ± mesna, and etoposide ± mifamurtide) have many short-term, medium-term, and long-term side effects. No young person goes through chemotherapy for osteosarcoma without some serious side effects.
However, within a couple of months from diagnosis most families gain an indepth and often expert understanding of osteosarcoma that is really quite remarkable. At this stage, these young patients and their families want to partner more actively and effectively with their health care team to achieve fewer side effects and better short-term and long-term outcomes. This is in keeping with the four cornerstones of familycentered care.
1 Table 1 describes these cornerstones and the challenges to adapt family-centered care to adolescents and young adults with cancer.
We feel that the start of each chemotherapy cycle should be seen as an opportunity to learn, educate, and encourage to make each cycle better. It is humbling, but necessary, to accept and act on feedback from adolescents and young adults and their families to improve care. This article reviews some principles and practices that we now routinely incorporate into our mindset for providing the best possible familycentered care to adolescent and young adult patients with osteosarcoma and their families.
Family-centered care
This concept evolved not only to improve the health care experience for families but also to increase staff satisfaction. 2 With many additional providers of care involved in each episode of hospital care (eg, different nurses, residents, fellows, and attending physicians), continuity of care in the inpatient setting is especially challenging. Family-centered care seeks to put the patient and family at the center of coordination of care to improve satisfaction and outcomes. 1 For example, when patients and families are asked the same questions by multiple providers in the hospital on the same day, this does not inspire confidence in the coordination of care and begs the question: "Doesn't anybody talk to each other?" Familycentered care seeks not only to empower patients and their families to assume greater roles in providing information and caregiving, but also in making decisions and facilitating continuity of care. 3 For more information on family-centered care, interested parties can check the Institute for Patient and Family Centered Care website (http://www.ipfcc.org).
Family-centered care was introduced at the MD Anderson Children's Cancer Hospital in 2007 and continues to be a theme at pediatric division meetings and continuing education programs. Many service providers (nurses, physicians, child-family life specialists, social workers, and others) have attended a 3-day seminar sponsored by the Institute for Patient and Family Centered Care. Continued momentum and improvement in adoption of family-centered care has been maintained and facilitated by hiring a director of family-centered care and a parent of a child with osteosarcoma to coordinate family-centered care initiatives. The family advisory council is a committee that empowers families in decision-making, such as planning of hospital and clinic renovations. This family-centered care advisory council has representation from families of children with cancer, nurses, physicians, child-family life specialists, social workers, chaplaincy, public relations specialists, and teachers in our charter school at the MD Anderson Children's Cancer Hospital.
Considerations for adolescent and young adult patients with osteosarcoma
• The highest incidence of osteosarcoma is in the adolescent and young adult population (about 75% of patients are aged 14-21 years) • There is a survival plateau 4 of about 60%-75% overall survival which has not changed in 20 years • We have tried hard to make current therapy not only effective, but more adolescent and young adult friendly • Our institution has benefited from a separate adolescent and young adult advisory council that has advocated for facilities and services, including fertility counseling, education, and vocational counseling, special "teen areas", and provision of music, books and Internet access for adolescents and young adults in both the clinic and hospital. Reliable, efficient, portable pumps ( Figure 1 ) have made outpatient chemotherapy possible for osteosarcoma. To get families and providers of care up to speed "at a glance", we currently make a one-page summary at diagnosis and continually update this during clinic visits 5 ( Table 2 and Figure 2 ). This summary is an MS Word document that can be edited and printed or placed on a flash-drive. It contains basic information to help current and new providers (eg, emergency room personnel, nurses, physicians, or others involved in care) understand better where the patient is in treatment as well as some personal details (eg, names of parents and siblings, best contact information, education, what they want to do when they grow up, problem list, and action plan). The summary makes caring and connecting much easier, and even when you cannot remember the details, it is there! This makes information exchange with families more timely, informative, and meaningful because the routine stuff of their increasingly rich narrative is readily available. This also facilitates having more time for productive and meaningful discussions about facilitating better health, process improvement, sharing feelings, hopes, and dreams, ie, the stuff which makes providing oncology care so rewarding. With many people involved with episodes of care, the issue arises of how to avoid confusion. We rely on calendars, weekly inpatient and outpatient clinic team meetings, nursing and physician hand-off during hospital admission, and above all, a family-centered attitude. The family must be clearly informed about what is going on, and have an excellent understanding of the recommended therapy and interventions for adolescent and young adult patients with osteosarcoma. Using information at each chemotherapy cycle should become better (Figure 2 ), and information on flash drives ( Figure 3 ) and calendars that are also available in the electronic medical record ( Figure 4 ) help to keep everyone knowing the schedule at a glance and to keep tasks on track.
Personal and personalized care: outpatient chemotherapy for osteosarcoma
Advances in cardioprotection 6, 7 and antiemetics (eg, aprepitant for delayed nausea, transdermal granisetron, intravenous palonosetron once daily), use of portable pumps (eg, Gemstar ® , Figure 1 ) for 1-7-day intravenous infusions, 8 PEGylated granulocyte colony-stimulating factor to promote neutrophil recovery, giving ifosfamide, [8] [9] [10] [11] [12] [13] [14] [15] and rapid communication (e-mail, mobile phones, "My MD Anderson") for access to laboratory results, outpatient clinic staff, and/or on-call team, have made outpatient therapy not only feasible but preferred by most adolescent and young adult patients with osteosarcoma and their families, if given the choice. Appendix 1 provides details and summarizes inpatient versus outpatient approaches for commonly used chemotherapy agents in osteosarcoma.
Outpatient therapy is less disruptive to the daily routines of other members of the family, and the family can eat dinner together and sleep in their own beds. Figure 1 shows the outpatient pump, a 3 L bag of fluid, and a portable pump. Finally, because hospitalization is the major cost (about 75%) of cancer therapy in the first year following diagnosis, 16 trying to develop an outpatient mindset becomes important when reviewing utilization of oncology resources. It is now possible to have fewer hospitalizations for routine chemotherapy in osteosarcoma. To date, we have not had insurance or third party payer issues when providing outpatient chemotherapy, which is less expensive than inpatient chemotherapy. Figures 2-4 depict information exchange tools used by staff, referring physicians, care providers, families, and adolescent Table 2 Components of a one-page summary of the patient's own health information (compliant with the Portable Health insurance Portability and Accountability Act)
• Name, date of birth, medical record number -local control -chemotherapy and control of short-term side effects (eg, nausea, cytopenia, fever/neutropenia) -markers and scans (eg, alkaline phosphatase at diagnosis, current); how to tell pattern of improvement -long-term monitoring (eg, heart, hearing, renal, lung growth) and young adult patients with electronic information and education.
Considerations in a teaching hospital
Many pediatric oncologists, medical sarcoma experts, and orthopedic oncology surgeons provide care for adolescent and young adult patients with osteosarcoma in teaching hospitals. Although all of these highly trained and experienced physicians were once in the learning stages themselves and understand the importance of teaching, it can be very intimidating for adolescent and young adult patients with osteosarcoma and their families to see a "herd of doctors and nurses" at hospital inpatient rounds. We suggest the following to reduce family anxiety and to facilitate communication and information sharing in the inpatient setting:
• when rounding at the bedside pull up a chair and sit down • do not appear to be too busy (OR that your team is too busy) to be asked questions • use written or electronic means (eg, problem list/action plan on whiteboards in hospital rooms; future appointments on "My MD Anderson") to communicate with the family, nursing staff, and those that missed morning rounds about progress and steps needed to get out of hospital and follow-up • plan in advance not only for the admission but also for discharge and follow-up.
Facilitating family-centered care for adolescents and young adults with osteosarcoma
New fellows receive a family-centered care orientation. When teaching residents or fellows in the outpatient clinic, there should be an attitude of facilitating the best possible care using the help and skills of the fellow or resident and Notes: This flash drive contains a "one-page summary" that is done during the initial consultation, updated at each visit, and includes folders for "road map" calendars, chemotherapy orders (pdf), articles, and additional information (eg, pdf of pulmonary function tests, echocardiogram, laboratory tests, glutamine suspension recipe, and photographs). the family to arrive at good decisions and plans. If the fellow is "primary" for the patients, as occurs in many programs, the attending should mentor the fellow to foster thinking ahead, accepting shared responsibility with the family (partnering), and anticipating and preventing problems instead of reacting to problems after they occur. Also, it is important for the fellow in training to understand why things are done, and not just follow recipes. For example, I always encourage the fellow to complete the "roadmap" calendar and justify chemotherapy doses and antiemetic choices before writing the actual electronic chemotherapy order. If such habits become part of their approach to care, these physicians-in-training learn to make excellent shared decisions and also become more confident with the families of the adolescent and young adult patients with osteosarcoma under their care. 
Additional information for patients during interpretation of percent tumor necrosis after surgery
There have been many studies about the predictive value of microscopic analysis of chemotherapy after removal of primary osteosarcoma tumors. [17] [18] [19] Because of this, many families and patients become fixated on the "percent necrosis" number on the pathology report. Because so many families know that this predicts a good or bad prognosis (in general, but not necessarily for any given patient), we also obtain and calculate the absolute lymphocyte count on day 14 in cycle 1 of chemotherapy to have the most information Figure 5 Checklist for palliative care and advance directives. Notes: This is a tool to facilitate discussion of common issues and information-sharing when "cure of the cancer is not the answer". about risk stratification when there is a discussion of "percent necrosis". It has been shown that recovery of the absolute lymphocyte count on day 14 after cycle 1 of osteosarcoma chemotherapy (doxorubicin-cisplatin) is a superior predictor of outcome than per cent necrosis. 20, 21 If absolute lymphocyte count is .800, this provides hope.
Most of the histologic "good responder" patients and families will feel comfortable about continuing successful therapy. However, if there is a low percent of necrosis, the absolute lymphocyte count can then help to determine what else can or should be done and how to accomplish that. 21 If the absolute lymphocyte count is .800 (associated with a good prognosis), then probably no additional imaging or interventions are indicated. However, if recovery of absolute lymphocyte count is poor and percent necrosis is low, such patients will benefit from reinforcement of the message that regular computed tomography chest scans can help determine if/when lung surgery will be needed (if ever). It may be best to rely on surgery instead of drugs to control future measurable and/or evaluable disease, and more not less therapy may be required.
Palliative care and advance directives
Unfortunately about 40% of patients with osteosarcoma die of their disease. Many times this is because of metastatic disease at diagnosis or unfavorable axial sites where local control is challenging and difficult. If disease reduction with drugs and surgery fails and tumor burden is increasing with no reasonable hope of local control (eg, too many metastases, bad location(s) of disease, marginal lung function, or poor performance for further interventions), then meaningful and unhurried discussion of advance directives and effective palliative measures is indicated. This is extremely hard for everyone. To stay on task and avoid the patient and/or family feeling abandoned when facing the prospect of a limited life span, we have developed a checklist ( Figure 5 , adapted from Smith and Hillner) 22 of potential issues to discuss and/ or think about in the future during these unforgettable and very difficult conversations. Clear advance directives and checklists can assist families and help the health care team to concentrate on facilitating function in a caring and loving way instead of repeated and unproductive "code status" discussions. Success of palliative and hospice care is not measured by length of survival but by patient and family satisfaction.
Follow-up phase of therapy
If a patient lives a considerable distance from the hospital and the major follow-up test is chest computed tomography, our clinic will often recommend having scans done closer to home by a local medical or pediatric oncologist and that the images are sent to us on CD in DICOM format for review and uploading into the electronic medical record. We will then become more involved in care as needed for orthopedic issues and relapses. After 5 years of no evidence of active disease, patients are referred to our long-term follow-up/ survivor clinic. This clinic helps them with long-term issues and interactions with their primary physicians. We also provide educational, vocational, and career counseling (Appendix 2 lists activities and resource links).
Conclusion
Treatment for osteosarcoma can be very challenging, especially during the first year of therapy. EURAMOS (European and American Osteosarcoma Study Group) and other "standard of care" protocols may require more than 17 hospitalizations and often there are additional hospital admissions for fever/neutropenia, nausea/vomiting, and/ or hydration. There have been many improvements in the delivery of current chemotherapy, including portable pumps and better antiemetics that facilitate outpatient chemotherapy for osteosarcoma. Communication can help make care more planned and predictable for adolescent and young adult patients with osteosarcoma and their families.
Outpatient chemotherapy in a setting that supports familycentered care as well as tools for rapid communication and sharing of information between families and care providers, family, friends, and others with the same disease are now routine events in care for osteosarcoma that we could not have predicted 10-15 years ago. Successful adoption of more outpatient and adolescent and young adult friendly strategies, including outpatient chemotherapy and a familycentered attitude to care, can greatly facilitate relationships with families of patients with osteosarcoma, improve staff satisfaction, and probably reduce the cost of care. We are entering a new era of not only personalized care, but personal and family-centered care, too.
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Appendix 1 inpatient and outpatient therapy for osteosarcoma

Links for MD Anderson Children's Cancer Hospital support programs
All programs
